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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical data 
memory system which uses an optical medium having 
plural recording layers. 

SOLUTION: The substrate supports recording stacks 90, 
92 of plural layers which are spatially separated, and the 
stacks contain recording layers 53, 64 comprising 
reversible or rewritable phase transition material in an 
active state. The recording stack 90 nearest to the 
substrate where laser light irradiates the surface 49 
contains a reverse-writing type reversible phase 
transition material, namely a phase transition material 
which having an amorphous initiating phase in which 
recording is done by heating with a laser beam to change 
the data region into a crystalline phase. The first 
recording layer 53 is in contact with dielectric layers 51, 
55. These dielectric layers have a higher refractive index 
than that of the adjacent recording layer and act as 
optical interference thin film so that these layers give an 
optical interference effect to enhance the light in the 

recording stack. These optical interference thin films do not absorb light so that the laser light 
can be focused on the recording layer in the recording stack 92. 
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P WM 3f y ^ i-«F*-ffc-f * O UffiJB t*^ #£ic<7) H * 

flS*=ft-CMU 7Vl/>^ - 'J^fy K (RLL) a- 30 

0/<*->a*ffr-§-ffc£*i&o (K 7) -x>n-^O^J 
12. I BM*±0*S#lf^4 4 8 8 1 4 2-g-EaMN-E 
RSiitv^o pwMx>D-^2 5 0ii, ^Pf£ 2 5 
2J:««S*i5o 8WS2 5 2I1, PWM3-K«rS»t 
. V-if • K7^^2 5 4 ^^Lt, • 

[0 0 1 7] S^tfifP*^ PWMXV3-/2 5 0 
12. ^£JSife»*n?* 2 4 2 H^n«^ • -*M* 

-?frb<Df<i Vffr • 7*- 9 SrPWM (1. 7) RL 

Lft-^itrj v*)\> • r-tm-^i-ft^ki-Zo z<on 

^tZtltzr-tm^U^ XM«2 5 2 H3t<b*U 
§12 5 2 12. :of-^flf^, jJr30/*;v* 
>£§#&tf ■ K7-fA2 5 4 ^^^tC 

ge»i"*o Is-V • K2 0 012. l/-*f- 
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[0 0 18] R*MM**li, 3>fn-7314^ V 
— F • 4 /*2 5 4 Offi^^HLT. 9* • ^ 
*- K2 0 0t:ftffiAolHl/^;i/ • kf-^i4flc?-fr 

[0019] e-A 2 0 2l2. l/>X2 0 3i:ioT* 
7fc£*U t-*a99>ff 2 0 4 »:iotRM?ft, 
kf-A^y; y * 2 0 5 £il&o e-A 2 0 2 O-gf 
12. e-^X7''J7^ 2 0 5 i:J:otU>X2 0 6Siy f 
Jfc32*m»2 0 7KR*t**l&o **ttffi»2 0 7(2. 
Vf-A 2 0 20ffl*S:E«-t*Otc«ffl*ix&o 
77 p, J'^ 2 0 575^Olf-A 2 0 2li> ^i:, ^ 
2 0 8tC[fi]^v^ ^tttii:orR|*$fL^> 0 ^-oii e 
-A 2 0 2 t2. **U>X2 1 0 £i§i§L. EflL*? ? 
* 9 0X1/9 20H<7)1 o<D@JffP!#**°*;' h K&jfc 
£;ft&o i*l/>X2 1 0 12. *;v/2i4 fcfli!jfj-it 
*Ofl:«l2. #4* • n>f ;u - t-rzzt 

^t^lir^ax-^ ^-^2 16t:J:ot, 
xW^^l 2^»LT*i*tt^fl«S*n4o $k&T?-f- 
^3--$ . -=e-^ 2 1 6 i:J:ot*)Eil/>X2 1 0 £3£ 

ib-r^>i:. 7*>f i 2<dss5 o±coieft-x^ ^^9 

0 t*«5 6_LOfeit^^ y^9 20IHT**^#^ h 
[0 0 2 0] *JR«tttlkRW»«:#-r-6a*Oi|L-E« 

ggteffi (E»Sji4eyHi7^77^«) 

v^o f MoEfa)it-i!t#a (7^6^7 7^-0) E 
ii^^«fflL. J: 0a<OE««i=a#O»ji (*£b b b - 

fcsaattE»^ * ^ * ontto eftatss**^^:* 1 
[0021] me it. ft ^3 oot:j;oT^$n-6> Tfe 

^^»y^f Aon >hn-7 • v^7^^-/d 
y?Ht*4 0 aS5**HiS2 3 4 (15) 

tm^ (data) > m&mmm^ (fes) 



(7) 



ftffiW- 1 0- 1 1 6 4 4 1 
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^v^fcftflrs- (tes) t«»i-4ia»***4* 

-fSo rit^Ofll-e-Ji, 2 3 6 tC«toTlg$S 

$jfL4. 7*- PWMf3-f3 1 1 fcjSfe 
ft. PWMf3-f3 1 114, f4 y^A'ffiiJT'-^ 
(DIGITAL DATA OUT) Sr£Jj£1~S° F 
EStTESI4. 3Vho-53 14CjtSi:S | 5il 
So FESlf-^*m»3 1 0feFES*S»tW9, T 
E s e-^mtf 3 1 2 t> TE Sigim&o 3> hn 
-7 3 1414, FE S fcf-*lftffi»3 1 0, TESf- 
**UJ»3 1 2XO f 3fc^«tW»2 0 7*<b*>A:*MM-* 
S'tUSo 3>hn — 93 14J4, T<f?nynt?* 

ha -.9 3 1 4 14, K9HI2 5 2 , U-"f • K!M><2 

5 4 , -°i$zmmmf 09*242. #4 * • a 4 * • * 

[0 0 2 2] 0 3 14, "^fil Orttf-fX? 1 2 i: 

( &TT 14 tM t Pf*i"*) 1 1 2^>»fffill-C**> 
So f-f 1 1 2 0g3itl4. m2<DT<t *9 1 2d 
fCStlLf^S*', f-f 1 1 2 14, 5 OS. 

tfl 5 6 <£>p t 8(0*#l-*^-- , }-&*L&v> 0 ^-Oft*? 1 ) 

x7*t»^7 8#**1 5 0W1 5 6 
J„ 5 2 trti'JA 1 5 4**, *«1 5 OR 

IT1 5 6«)M^l)#»tfeit*o Jt-S'M 1 5 2 kl*3S 
•JA15 4I4. -ytl&PtfrhfthtlkZ. t# 

tfri L<. $35 0 fi m*v*L&3 0 0 ^ mCOJl^T-^) 
£0 ««'JA 1 5 2 irtSUA 1 5 4(4, SffffJ, -fe> 

ICict, »«1 5 0RIT1 5 6 lC^l?#ltSw ta* 
t|4 0 tI-S'J A l 5 2 trtft'M 1 5 

4 4-, fcaEjftjfaaa+K**! 5 oac/i 5 6 t-mt 

LtfttS-t^ISc jettm!***^'; A 1 5 
2 fcrtg'J Al 5 4li, *«1 5 0W1 5 6 0M(C« 

5 4 Ortffl-CrM 1 1 2 ^rKii-f So ffi&OiIS& 8 
2 ^rl*I=S V A 1 5 4 fiK&ltT, bT> • 

+ 80ti7^t7778SriIL, i7ff;77 8 

\,Z-?2>o HgM<0<&4 >)£-y>*<07 4 ^9 8 4 SrilSS 
8 2KJR»JttttT, S»tOtt?i:J:4i7^?^7 
8^*iC. 7-fi^84 14. 5^5/^14^7^ • 
77^^«-t^iSo U, i!8S8 2 

t7-f^^84^, tI-S'J A 1 5 2±ua< 

So 3MK1 5 O&tfl 5 6 ±Wgeil* * ';?19 05^ 

1 9 2ici4, m&&*jffett$zmimmtf-stti. urn* 
999 \ 9 oj-i4, Mm&mmm®frbj&i$.$tiz>u 

[0023] 04 14, "/^f Al 0P3T-7M * ? 1 2 i 
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fit- £ a«»RHWR»f 4 * * <^»^ 2 Oft#^Mt«J 
{VXTtteTJ *9 tnfo-fk) 4 1 2 <OiSf^0T-fe 
S, f^H12 ©3S3EI4, 0 2 «f< * 9 1 2 OS 
fC««LTV>i„ L*L, f^^41 2T*I4, ItJO 
3£ife#lo4 9 K 2 -?<o%\l4<o&tiLi®.m-t SOTM4& 
<. «»«flljt* f *-«3**4 5 0±t-»i6*ix*o W 
S&BlfSffl^-lfcSOpaiS* ?7? 4 9 0 £#4 9 2 (4, 
t|0^^-fl 4 2 2 K 4oT#Sf £*t£ 0 * 
99 4 9 0 KI4. »*&*«<fc*m*<b*JS**.*E» 
10 tlSo *J1 4 2 2 14, *«4 5 0 ±<Dti 

m*9 ?9 4 9 o (o±^<omm t tz imm u 

3tilii14<0^^--9-@ 4 2 2 14. 7* hjK'J-r-fcfO 
#U^-*t»*»f)f^e»*i.*o *^<-^J14 2 2<0±I 
14 , U ^ - inX £ 14 J- > JDI O v> 

* y ^ 4 9 2 14. 9-« 4 2 2 0±lCitlS 

20 jnio -E-Of^. 7.tf> • =1-7-4 >9~$titz%;t\7& 

(uv) ttttigMbsr^y v- h^ma=>~-T4 >9~ 

^S^ 4 5 6:&«, %Zm.9,9 -j 9 4 9 2 JhUJfcj£Stt* 0 
%U%*9 9 9 4 9 2 -5 ^ 2ft<D7 , 4 7 9 £, -ttL-P 
no»IS)14 5 6d ? [fi]^v^T^geT-5:vm^#L-C. 
Ilf^^miti'tli, i <o 7<o« if-C 
14. M^«I©f-?ii:7^-b^ta^*i:, iff 

[0024] aafcojWaiJTttffifc-fceiMi t -f-^ias 

^->^T-Ali. 03^.^04 tc^^ix^4t60ft#T-V ^ 

[0 0 2 5] 0 7(4. •?-tl-^tlS«5 : ^'^ ; ffl^-ftaOie 
5 3 4 £14 6 4 fc-g-tr, «$S:Offill^ ^'^9 05 
IT 9 2 tttif-f ^.^12 O»f®0T-S>So T4 *9 
1 2 14. U-Hf3fce-A**7Jtt-r4*1-ffi4 9=Sr^-TS* 
i50 =Sr*-tSo 0(4. h, 7* 

/U7 • *V7 > (APO) , ^'JifJ^ ^ 
40 9 'J )^i^f* ( P MM A) ^7^(4**7^^^^^^ 

s;ii*9U<, fE«a«ift-Cl4*iRiRtt-C**. 

5 0(4. 0. 6 mm OJ¥S -MlOff&ittffl 

--■Kffl07' , J 7 KU^S^'J 9~ — *«5 OO 

5 i ^5 o^o*^? ^ u ^^i^iiSK* 
icioTitffi-rso wmfcv>m5 1 14. #ji(p^M*+ 
jwias* 5 3 3o J £it s 5 0 l » v» j: ^ 
ctsnii Lrii<o ifm-^oe 5 1 (4, 4 i) a< 

50 (DtZB.* 9 9 9 9 2 T- 7*- 9 SrM^* ItJ JioU 
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[0 0 2 6] <f :/<D?ri!»*8Hfc*ffl-OEft« 5 

3 14. * 'J v^fcJitKJHFKioTR**©* 5 

1 Kiftfl £ *LT , IE»* i"^90 <DE£S1 tLTl 
< 0 Efil 5 3 C»S Lv»*rfl-li, 5 nmiv>L5 

0 nmOG ejTeyS b z (1 0<x< 1 5, 45<y 
< 5 5, 38<z<48£t/x + y + z = 100%) <0 

14, m%<r>%m , &itf%.s 3 8 3 1 7 

iiTt'S. mwfflm^tz$L<o&®.<Dm'&, urn. 

1 * nm&fi m »= -r z> tz *> k , ibm uw*i- * &s <o 

fc-F->>#ii4 5 Mt-*5o — ttK, Iflil Onm 

&@x.£JPs<dt ^ (a i ) la^ifflSft* 
a*, i^idftite. 1 o%*»©#2«sp«:tf-t.&o 

3 0%*ttiL4»tixtf i O:&*»'»«*IBflW*7*-f 
(4ig£ftv*o 5fca®*£*S5*!> 4 h 
l£l£*-f*i:, SU<OWS**lfe4.1--5o ift(4, 
<OE#il 5 3 (GeSbTe) ©fifiSti:^ •SrSajf-ft 

[0 0 2 7] *f&M-rii, 3fr9^#l t LX<om 5 5 , 

4fclitt»OiaiDW*^ Eft* 5 3±tcit«£*i£o 

E#i* 9 'J * 9 0 (IBHUB 5 3 t , 51, 1 

5 S&t/l 5 9 i:, #MiftttIt-*Sl5 7) Wit 

xmBX- li.151, Efll 53, 155, 
1 5 7 5^1 5 9 4 ! -JSi:4;ciT, T*«jt 

(n) Kgo'^T, 1<7>IP£j!i*IEL< iliRSft 
Sl^t*5„ PMSJI (mm 5 3) ojfflWipKWLr 

§51, 155, 15 71^15 9011 Offl* 1 * § < A 

m^mmzi-ft-tzTmti&rfMi 9, e» 

*• 3t*T**RT*4« 5 1,15 5,15 71^1 

5 9 14, ftuRtt (JBl>rS|s©*»»a , 'h3V», -fftfr 

**US 2 ©EiSl 6 4 ft &B#IC. 3fc#E«* 5 3 

£15 1, 155, 15 7X5/1 5 9 SrS/hO^JlXTii 
Kfto-tv>ft»tftl4*ft<bftv\, fflSftftli, 

6 k 4- * k o ft f f«s 1- * - 1 * si-t *> t> x- 

[0 0 2 8] S, S e#l/T e CD? *><9 1 -=>2£i4*li!c 
£ $ ft*: Z n t £14 C r ft £*coff«*m^\ ft^T 
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?£SS&£ LTC15 1, 1 5 5, 15 7 £?/l 5 9 KfiP 

■ 3-7-4 >7\zXoX, g«5 0±lCit«f# 
4„ S i Ox, T i O,, Z r Ox&t/C u*0 Cit, 
xl4 1 £ 2. 1 (DfflX-*>*>) , S i N, S i C, 7*JV 
77^Si tfcii#tt#y^-* L< 

iroll«*t#H>«fflTir(!fi-e**o jt^T^^K 

£ LTOl 5 1 , 1 5 5, 1 5 7X^15 9 izMLtz^ 
©#8-14, Al, Ti, Zr, Cu, Hf, Ta, N 
10 b, C rTlLl?Wfrhtt& 7)^-7 frhmMZiXtz?t%<r) 
mtW&.Vm.iVfoXhZx, Ztib<Dttftifz&Z.tibff) 
ttn<Dm.&%) (4, 7t*77X*ifc <±tt All H ft £ i 

§?ftio fc£x.!4\ S i 0,14, Kx<2. lOfi 
«^tt4^i#"T*l4c ?t^ ; F^*(4, ^i:x.!4^ 
r>^> (O.H. Heavens) TOptical Properties of Thin 
Solid FilmsJ , Academic Press, 1 9 5 5^tcE*£^ 

20 [ 0 0 2 9 ] 1 5 1 JZLlfm 590tTl -3011^111 
ttv»J»eaWi-C* *) , -ft^^LTl 5 5 35.7/15 

7 14, mi&ft<DfzftizT%\,*&fcmmi&ir 

S„|5 1li, SS5 0 ^t^/fi*j!JI+©ff^f> 

i^i-^9 0 lci4^JgW3»Scti:l**ftv»Ot?, Eiil 
5 3 0g B B B 'fkSSi:^ B B B 'fbB#F B ^4, EI515 3Wlii 
15 5 5.1/15 7«?JP$«:®^lcS*;-t4ii:UJ:-5 
T, +frizs<7 ~sx*b ibfttttLl4*ft t>ftv^ 0 Ltztfo 
30 T, EA1 5 3 IcRS-raiyfcffclT-*).?,! 5 5 14. ^. 

14(4, CM 5 3 * J $^/m'*^S4'^^S4«^T-*4 
HU^SftLftv^J: -j (CUT, fWfitt'f^^^^ll 
*t)4/jfelc£-^T-$>4 0 L^L, 15 51C »Jtt***>3 

-g-, CtLib<D«lig^, 1 5 5 £1 5 7 JC4:^r*^i-4 
iitffiS. /jtx.14*, 15 5(4. ^-<0H$5i*+^-lC 
/h? < , Eft* ^'^90 OttfiSii*U«*»t 
ftv^ft^lf, <Bv»aaspSr*-f *Sc3eL/;»m#i:i-4 
40 itjttl, i^v^M£*^?r*i-4-£>SI4ftv^ 

-g-, 15 7 14, E»15 3rtT-^)*$tL/j|»l*l 5 5^ 

15. L^L, 15 7**, *v>PBttt«ie#^s©PII^«r 
*-T4^&#, SIS^ODl 5 5 l4d2>Hftv»„ — j&U, 0. 
0 5W/cmK*»W«kfsi»*S:*-r**»«lttO*i-fl- 
4, 151 i:ttffltJ-ti { t-^. 15 5 5^15 7 
UOHTI4, 0. 0 1 *@x.4^£»2p>0 s »S LV> e tz 
tx.14*, S i 0x14, 4 0 0° KT'O. 015 W/ c 
mK«7)iif£j9^?r*-r4o 1 5 9 14, Eft* * ^90 
50 <oft^F»££g*(::-t-&i:v^ gttofcft»c«< «D 
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©Hi oco^i±. fan® 5 3 mmm&ffi&t&tz 

[0 0 3 01 >^^<75^.-^--9-« 4 4 14, ft^T # Str- 
ife SJI 5 9 KISMg L, 2OOEi^?^9 0a0 f 9 2 
ZftM-fZo *^-*®4 4l4, 

li*aatt-fe #®«4T-* 0 , 2 OOIS 

5 O&VS 6 Z-Ztl-rtltimx* it 9 0X?/9 2 

caitiik*** l^o m2mmx? ?t 921: 
«±. # 2 oiEisui 6 4 /•? ? y > f t tz \mm s n 

tBlt#4 S®14^»^m#e 6 2**-&Sii* 0 Sail® 

6 4 14, Hi ooBtt^iKlfti 6 6 

tt, iim#® 6 6 14, *«5 6 K#«3*ifc*fc*fctWi 6 

8 fCK^-f -So fan* * ? * 9 2 J4, i Onfall® ft 

r-v * osmoiaii* ? ? ^-c* *). jtaatt-c** 
t#-c#*o ato»ttM6 8t«fflti»^ fan 

m 1 Ofail® 5 3tS'^:!:^j;S„ fail® 64, i 

mftm 6 2 , 6 6 RirmwLtkm 6 8 * & 4 *e 

^y 7 ?9 2 14, *1£5 £ix&o *«5 6 

14, i«5 0 tB-Otf»**>»*t**, ^JI^v 

10 0 3 1 ] 1217 lc^?iX7t, l/-f«S6 5 0 nm 
"CiMt"*"*- 7*4 *t 1 2 Lv^JS^T-li, 
5 0X^5 6^, 0. 6mmfftf>#'J*-#*- bT* 
So glOBtt^*it#^i5 Hi, 7 0nm£v> 
L15 0nmWf$©< Z n S JfcliS i 02<> L < 14 
wtLtjOfl^T-ab^o ffc 1 <DfE#SS 5 3 14, 15nm 
J?cDG e nT e47S b42f*S 0 IS«#<OJi 5 5 l±, 1 
0 nm<0j?$<7>, Z n S SfcliS i 02*> L < HZtib 

<n>m.%' s fo-?*>z>o hmmbwt**® 5 7 14, ssson 

m«7W7^S i T*£*o jt*T»Wil-C*** 5 

9 14, I?60nm«Si 3N4T&.&0 i ft <b £>Jf £3r 
-f *IE»* ?^90 lailS 5 3 4»T*A- 

*&) «ti 5%-c-i&&o !S6*oii»ii^rt6ffiKik*t«- 

(^ B B B ffi^M^ffi) ^, fall* 9 v t 9 0 AOEMB t 

fail* 9 yt 92 [Z%£&ts<DK-iL^?£ U-tfttiDtflZ 
1-^*<0-C% fail*? yt 9 0I4, BtS"rffi*2®^«r 
«-L4v»l±-fC**e L*U 7**7 7^Wffl (ft 

aiTif? bd*re»3*i.*) act tmrnsMMtttft 
■& £ , i s < <?fan* ^"^92 omm e 

? hjj*ia#i® 5 3 ic#§asn*B#icj±, fan® 5 3 

li, ^^UT-tA- v T*4K£gt?lifc < L^L, fa 

mv^-yt «/ 1-7^-^"> « 1 / 2 -e* 
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si, ^icieis$^jt®o«'g-T-4)oT i {>, ian®<o 

[0 0 3 2] 3 0%^ix.£2S$t 1 0%£@*.*K 

ftfE#l#iH4, ftffou— ^*-K««»*fflv» 
T J: vM§*^i*****fc*tt^ ****** tr } fc* 
\z£>mr~$>Zo fr® 4 4 14, 2 0 0 mlp«0* Vf 

So Ell* i"^92 Wi^i 6 2 14, 1 0 0 n mO 
JI£0, Z n St 7cl4S i 02feL<l4iilC 5 O?l^ 
T-&S0 fail^. ?^92<OS2 <Ofail® 6 4 14, 2 5 
nmW-<om#t4zf<DW&&*Smtt&itM® (GeTe 

5 b <7)^iSe*2s#^) *»<b®^;S^&o ^2<7)lfm#® 

6 614, 15nm«ff^ Z n S 2 7tl4 S i 02*> t 
< (4ifLC>Offi'g-!fe-t?*So ^JSO^fittkJl 6 8 (4> 1 
0 0 nmffOA 1 X'&Zo U—*fyti> s ffiSt.&<0%i'&- * 

y. . ^-^ X^r/h^ < L, -itici oTffi!5^Jg&^5 
20 *S7t*lC, ^fiSttfe®T*SS 5 7 £3HL#C>JB 5 9 <T> 
m2<Vffltorf-&^X~$>2>o Tttxlf, iKS5 0 0 nm<£> 
V--f7tT-(4, 15 7COJf $14 2 5 n m, f§ 5 9 Olf ^ 
14 6 5 nm^flt-i&o. 
[0 0 3 3] H7 ICII/^L, RBLfc±EO»4 tv»* 

mm \zmM<o-M§imr<! * t <o^mmu^ t ~j 

9 9 0 0#^<O^J-C-I4, feil^ 9 v 9 9 Offl^fail® 5 
3^, G e nT e4?S TtuzfrbT&WLZIXtZo S^<O^S 

5 1 Rlf5 5 14, S i C^^fiS;^ 
3to *aW«5«llktkJiT*4* 5 7 14, T*A'7T^S 
30 i if-bMWL^fl, ft&T&WWre ibhm 5 9 (4, Si3 
N475- c, ^ % tltio tZm* 9 y 9 9 0 14, *''JA- ** 
^- h<7)^5 0±i:*S?tl!t. SSm^OS 5 1 14, 
*=t£5 0±T-7 0 nm<om^tX^^y 9mRZHfc° 
mm 5 3 (4, 1 5 n mJPT-fc , € 5 1 ±iz*;* y 9 
Jtfg$flt. 1 nm<0^2coemi-f*<0@5 5 14, IS 

mm 5 3±ic^^'-> 9 •; >^$ti7t 0 ® 5 7 14, 

c7)^ 5 5 IC^v^ ? 'J >^SnfcJP$ 5 0 nmW7*A' 
77^S i T**>So 3t:^T^JlT-*)SS 5 9 14, 7 5 n 
mffid, g 5 1 ±.\Z7.^y 9 'J >^*$^L7c 0 IBSi^. 
40 9 2Ur*9tT, iail®6 4 14, GeTeSbO* 

6 6 14, Z n S ( 8 0 %) + S i 02 ( 2 0 %) 

<nm.%*to-frbT&fcz*.tz 0 &m<omikWim 6 8 14, a 1 

frbJ&i& Zlltzo 9 y 9 9 2 14, *'y * - 

}- 5 6 KiftmSft/Co fS»^ ^'^90 S^fail 

y9 9 2 14, ?^S7 8 0 nmWS] IC^^n^ 

[0 0 3 4 ] 
[3U 1 



(10) 
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i (0 7^) 
1 


( n rn) 


(5fi) 


(%) 


(%) 


Ts& yt? 9 0 


2 2 5 


3 6 


2 9 


3 5 


y9 9 2 


2 4 5 


0 


2 0 


8 0 



[0 0 3 5] :o2 mmrn a 9 14. ibWf*&£-ci* io 

|?it/; 0 ?£ft 7 8 Onm«01/-f • fcf-Afc, 

0. 5 5^1/>X*^LTt7£Lt 0 f^^S-@« 

7 K Lfc„ SBfi* ?'^90 OIBfltB 5 3 ©HMfrfflliT 
**77^t*4*»f>, •taitn/cT'-^ • Hi 
!fegkmi~%Z>o 89W9 --9-^ ^/Uft (8T C ) <OU 
-•«f • /OV^fcteJBLT, PWMf - ^ SrSB^L/wo £ 
* o s» * -4*4 9 (T c ) 14, 3 0ns X'$>otz 0 $H 
1 WfefSUf 5 3 (DZfthnT-t ■ \£y h&ffl&L. » 

ICI4, 2 0 n s O^JW©fa-f-f • ■'J-'f 9^6 7 % 

x r8* 1= j: o r , S £ oft ASH* ic * * 

i ttf&MztiZx, um*9 v ? 9 2 <D%2<Dmm 6 

IS* 9 v 9frh <o{f-f-3 >h7^hi R8t^tf*S®-fb £ 

2<7>re#1^6 4 KSTc^OPWMT'-^Srieirr&O 
2 0 n s Ol/-f • '<n>X%&m LtZo &9W9 
•t-f^* (TJ tt» 35. 4nsT-^of; 0 
[0 0 3 6] 0 8 14, /<^^.?B*O^StwJ:4^ 1 WfE 
StUB5 3£>tB*tt (dbJjMi) •SrjjttHTfc.&o M*tt 

J:v»fB*tt«±, 2 5 d b^iiift* 40 

4o H8TI4, 3 0 d b*«x.af8*tt«:#A£ fcitfT 

H?B RT T- & & £ t ffm 2 ft i> o 
[0 0 3 7] 09X^1 0 14, U-^'m&tht)<0^m 

vy^fcli, *i./c-7-*IMb<9, tM* 
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l 07)^*3t!>^ 4 -9 K, 8 Tc<OjELv->-7-^ftT* 
<omi:<Dii$m<DV - 9 •7 r -9\±, S^PTffcfc 
7K.tSl£0v •> ? ^^Lrio Z-cnfe^i/v 9 * mf$.-f 2> <V \z 
£-R4r«*a*m*li, ^2«0K#i^^ 7^ 9 2W 

kw, tv^^ii, s^k-A^ 3 6%<nmm&zm 

?2>% 1 <Df&mx? v 9 9 0 £-iI$Lfclt*tl4*& 
^?>r-*)^ 0 2 0 n sOltv<jw«St^S 

35^, S^A#^Itg^^«'*U'-- , f^ov^r, 5 0mW 

[0 0 3 8] *&m<nl#i Lv»*tt«*, H)2 KTj^ft 

3 otticsyi^ ^ ^ * ttt * i i i^lfi-c*4. S 
*a^te*«*Wi:Ha3fc*T#*K lot 7t 
«±«»Oi6iDE»^ 9 v 9 mi <Otim^ 9v990 
t&2 <DUm*. 9 V 9 9 2 <om ICgSSi" ZZt tfX- # 

0fi4rt#-C*4J:it:t4it:ft K> IBfM KB* 

[0039] i^liK <D|5il^ J"^9 2 ICftffl 
a#OT«raffiSE'fb«-*l-K:»4 l>»*f*Hi, G e,T e y S 

J^^^rtt. ;ft?> 2o<73«it B <3{CglJ1S<DffiirMai-^^ 

t ^f i 7cl4-£<fS±-£1% 7*^77^ 
t f4 B B B *i <o fflX'&$i(D*r A 9 ju £ tt & £ 1 73 ? r- # « a^; 

(fcti.lfifi)3 0nm*l) K 4 o Tr>SI$ tt 

ff«L^lt^l4*^ib^v» 0 

[0040] 4 •jjtv^i5#sjg6 4 1 Lxommizm-rz, 

*tJpt-<0*HI4, Z%tft©GeTe, SnTe, PbT 
e, SbSe, Sb2Se3. Sb a-*) S e ( 0 < x < 
0. 4) , B i2S e> Sbi2Se3, B i2Te, Bi 
Te« Bi2Te3, S b2Te, SbTe, S b2T 
e3, TeS i> Ag2Se, AgSe2> Ag2Te, A 
g3Te2> AgTe2. Au2Se3, A u T e 2> GaS 
bRl/GeSe, L < ItZflh Ot^i**4„ 2 
GeSb2Te4. Ge2Sb2Tes> G e S b4T e 



(11) 
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qt£ t'<Dm.fo~ 7CG e T e - S b2T e3#tD$U-«W.: 
Sj£ft*-f -SH^b^i:, I nSb-GaSb^Ea 

b, Ti, Pd, Sn, C r * ¥ <D&&&M* fe^t Z> 

l±, I n3SbTe2t (AgSbTe) i (I ni-ySb 

3N&lR1±<7>B 51, Ji 5 5 , 157, 159, SSH-ffcil 
6 2&O f l§a;#JI 6 6 <£>#rLv>Jf ±tcfE©OUc^ 

[0 0 4 1 ] J: *) ft^tUm 5 3 K$J£ Lv>*|-£H4, G 
exTe y Sb z (10<x<15, 4 5< y< 5 5, 3 
8 < z < 4 8 , *»o x + y + z = l 00%) tDiSS^ * 

JM2RI4, i&0. 2 5~=M * n .PalbBt^Sr * 

0. 2 5 W^nf^fc^lSraAH-^Kft^ 

*B^-fbL.&< ££.1 tftStefc-f *o ;ff)J:t)fiv'S B ! 
^bB#F^li, S 5 5X^1 5 7 Ottftft^jlv^-ca* L 
v» 0 i*M«U, 4 •) « < ©EflW 6 4 KI4 C ©Witt*** 

< , mm 6 4 1±, 6 8 1 v»?*ijsft 

Oitin<Ojg*di*t*l-^t4, i <0 jS < <7?E$tJI 64tLT 
ttft-ftB*M ft * fc 6 i - *: * KfflJSEa^M * ti i> o 

[0042] ft?** xtmmmwiom&w? 

f'-* ES y * 7 1 *c i*xf>co->^r^(4, 

a*»4, ^-*#e»s w-r-fctf-c* 

& fcv>9#®ft : t1"'&o — AftfiS'Srv'^r AI4, 

tzitti- ko iS^^i^ ft teffl i- a v * ?• a -c * « o 
mm-? (4 a: < afcfi 1 k 4 o r r - •/ s 14 * - 

Kft^SbLT, 7*- ^Off^S^ ftff 1. 
^rtEffl^-fbtt^W^^OS^S ft-ffiffl-f & - t K 4 o 
T, jfcr-7*£rt: 145ft*- KOf-^EWS*****"*" 

:t#giL^ "74fcii**- K-e«4, 
&«* * * * ft, *aBO**±-c£J* L, 
AWt 4 Ii<orii i: 4 c rl ^ t #t i -6c - ^ 
t£SJfl4, ItrfcRBLfcf'f ***1K<0 4 3 tc« 

iEi-4o 7---ft tzitii- vo&mm tT4 x.t%M.<r> 

•9, i(7>ft®ft3LTU--f;jlc*> i iei5*:5' ? * f T'jt 

tfo 

[0 0 4 3] 4i*tLT, 3|c|fe^O«fiE^BILrJaT 
O^^M^-f -So 
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[0044] (i) frjeoafto^— V3tft^«+*^ 
I/— (a) u-vftvxtt-rzmfcftffi 

(b) 7*^7 T*B3$&*lft* t, gMtKioT 

a#^.ffi*»p>*H»*ii*» oimmgzimftfDm i e§s® 

t, (c) »llBfl»i:»«L., 3fcKttLT«att-P* 
»lEfWOJ!L^*fc*& <*fc*JBW***fU 

io (d) «iEflW*»c»«IH$*Lfc^riS! 3 mE'fb*t«-0»2 
EfiWfc*^tr3fc¥«#fc. U— «r3fc«i:»**«>f&E* 

ti^Ol'^t *3fc.*#;' h ft— *OEW*t 
ffe:£<aE§*B iz&m-c J S i t L, -rJUCioT, & 
2 E#S ft *<b * * * fcA ^ # » > 2 

EfM i;**^^aB#ir, w - -if ft#m 1 EOS » tfi 

fnc«tei-&5fe^» i s^ftaii-ta4 o K-ra, v> 

Xft*#UJtU-C**tW»=»»S-ft*feK)CV>XU« 
«S*i7t#«4:ft*tf, %f-^E*y^f-Ao 
20 (2) 3fc7 f -^EtSy^ , r A**, ^■f-f ^^lElfty^f- 

-tse 

(1) i:Sf«v^f A 0 

(3) $2Sil#, 7 ; e*7 7^pafeffi^ts;t 
Z$fWit-ri>, ±E (2) i:EfW7-f ^^lEIfty^T- 

« 1 Ef*« i * 2 EflUB tOM ICKS S it, ^-^l 

oU^fiititL^ftfti-, wE^^—y-wt-^tritt 

30 «fftit4, ±E (2) tcEmOT'-f 7.^IE»->^x 
A„ 

(5) £2S»1^ 7^-tl©±i:fi?^*-t 
ft#®ti-a, ±E (3) KEUtOf-f *^ 
A 0 

(6) ??>i:, *2Ej8WO±i;JB«Six» 

i-a, *S*ttto^K*«**tf, ±E (3) i:fii«m 
f-'4 A? MM v^tA. 

(7) 3ft7V ^^tJ*^^^, ^2*«ft"^*, *2E» 
^2*«±Uff^^n, ^l*«t^2*«t 

40 i7 • ^'^ vT'HioTBUlSnac: t ft#mt"t 
a, ±E (2) nEIRO-f-r x^KU^^a. 

(8) ?<btc, ^lEI5SOiiDr?fc*^*«ft^i"a^ 

3t^=F*»K^ *lES«o 
±i-IS?n, ;jttgfitL, jt*^***^ *«-t 

i 9 «v»»e**ft*i- a - * 
ZftWitir a, ±E (2) ce«ofO*l*y^f 

50 (9) £<bK, *l jt*T»»il«0±tc®ja$ii, 



(12) 
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t»«-rfc*2#^W*K**tr, ±15 (2) i:E* 

(i o ) ±t<< * 9 <n>w, i EawoTOSSgfMWW*, 

G e,T e y S bz<OJ&OMj£**1-*-&&T-;fc >9 , 10 
<x<15, 4 5<y< 5 5, 38<z<48 x + 
y+z = 1 0 0%"C**£ + ±12 (2) 

(id ±74 *?<nm2mm<Dtt%zimn-t> t . Ge 

Te, SnTe, PbTe> SbSe, Sb2Se3> S 
b (l-*) Se (0<x<0. 4) , B i 2 S e , Bi2S 
e 3, B i 2T e , BiTe, B i 2T e 3, S b 2T e , 
SbTe, Sb2Te3. T e S i , Ag2Se^ AgS 
e2. Ag2Te, Ag3Te2, AgTe2> A112S 
ea, A u T e 2, G a S b RZf G e S e h ta 7a 9~fr- 

±E (2) JCE«Of -f^^lBttS/^^Ao 

(12) ^fcf-f x * 2 mm ©fflSMbw*** 1 , 

S5tr, GeSb2Te4> Ge2Sb2Te5, GeSb^T 
e?, I n3S b T zi&Xf ( I n S b) i-x (G a S b) 
x (0. 5<x===l) frb*&iW>--7frt>M1RZtLtz 

ttm-frbttzztz&mti-z, ±e (2) KtemoT-* 

(13) fc-y-f**©**^**!***, S i O&lfcHK 
S i Wl^tft^ S i <omV®S. T*)\>7TAS i XtM 

> ->* -i-i*«-fti**» | b * * ^/i*- $ *L7t 

«IH?*4:it1Nlit4, -hie (2) KE«<0tM 

(14) Xf-f^^^fTiSK^ A U T i , Z 
r> Cu, Hf, Ta, Nb, C rJBc.V r Wfrb%&9~)i' 

- ffr hmtR$ titz7tm<omt^o t tz umit® mtrz 
ki&mt-fk, ±e (2) Kiemof-f ^^iE»v>5. 

(15) #f -f ^©^TifrWlia** S, SeStfT 

IS ft /cZ nt^rliC r **tr£ £ *#Stt 
±E (2) \,zRM.(D74 ^^IgfSv^-rAo 

(16) (a) AWV-f**$lt*tftO*HB«rM 
nSl«t> «HE»l*ffii:i*Ka , t4»2*ffii:* 

fti§i§ttO»n*«fc. (b) ^1*«0^2 

(c) siKftv^sttu *jcj«rLraawr* 

(d) «lEflUi*fe*Hi**t^i6«SE^*t«-«>*2 
IB*** fc**tr* jfcy-^ffi****. 

(1 7) #*E##jfc?V.x*T* 
±E (16) CB«»*«». 

(18) *?>k, jti:ttL-cailttr*«), SiEii 
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£*t mix^—y-mz-sb. ±k (17) k 

(19) ft 2 Eft* 9-««5±tcj&«$it4C 

tiftWLt-rz. ±e (1 8) tcEfiojtf <f * 9 o 

(2 0) ?f>U, £2g«?:^*, S^KfKft^ ft 2 
iS±i:M$n, fti&«tft2S«i53*, -xt • * 
*?7 p KioT*H'$ii4C ±SS (1 

7) fcE««3#f<r 

io (21) zbiz, miiz$m<oi}m<piz&ffi.$:&mi-2> 
ma****, asiEfsui* 1 , »«±fflii*io±c 

±K»jfc3n*»fc#*ftJ: Oftv*^****-*"*- 

tzftmt-rz. ±e (i 7) KEmoftr^ 

(2 2) ?t>C, ftl jfc^T*SffilW±tC^JS$n, - 
ft£«fiii-&ft2ft^T#>fBI£-&ir. ±E (17) ic 

20 (2 3) ftlfteTCKffKftWRiP* GexTeySbz 
«0®«OifflsS:«:*1-a^-C*>»)» 10<x<15, 4 5 
<y<55s 38<z<48 x + y + z = l 00% 
T-*iit*#Stt5, ±15 (17) \,z^M<Oit7 -i 

(2 4) US 2 CflUS OflSE-fb^fiR-**, GeTe, SnT 
e. PbTe> SbSe, Sb2Se3> Sb(i-x)Se 
(0<x<0. 4) ^ B i2Se, Bi2Se3. B i 2T 

e. BiTe, B i2Te3« Sb2Te, SbTe. S 
b2Te3> TeS i, Ag2Se. AgSe2. Ag2T 

30 e, Ag3Te2, AgTe2> Au2Se3. AuTe2> 
G a S bSt/G e S e h tt Z> 9~)V- -fir hWR 2 fltz 

1 -Ditzii.tegtnn&zstTz.tzftmt-tz., ±ie 

(17) lZ%&m<Ojt74 A9o 

(25) m2mm<ottmt#®-t> t , «*mk, Ges 

b2Te^ Ge2Sb2Te5, GeSb4Te7. In3S 
bTe2M(InSb)i- J (GaSb),(0. 5< 

x^i) frhKzrfr-^frbmiRztLtzifi&frh** 
iiiMtts, ±ie (1 7) izmmvittr-i x9„ 

(2 6) ftf-i ^©jfe^TaWR**, S i wgHttK 
40 S i oa-fbfe, S i (DRiVfo, T*n>y 7 7, S i 

> ->* •> A - i-f gf-fbife P> -5> ^ ^ - <b S«? $ ft 

#«T*4itt»t!;t4> ±te (17) icie®OTt 

74 *9 0 

(27) ^T**!!**, A 1 , TU Zr, Cu, H 

f, Ta. Nb> C r RU r Wfrb%2>9')\'-7frbmiR 
S titz7tm<omVtiO i tz lifi^bfe Sr-g-tf iitfttit 
4. ±ffi (17) UBHO*?-! ^.^o 

(2 8) ^T^WJR* 1 * S, S eMT efrh%2>9' 

)\s-?frhmR2ixiz 1-oitziim^Ttmtm.^^ti 

so fcZnSfcli.C r**trdi: ±E (1 



(13) 
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7) \,zt?M<nltr 4 

(2 9) (a) AI*U-*****t*fcft«>*l«*»* 
ft4*2M<Of 1 7'^^**^, (b) &ffi.<Dm 

^lEiaUgt^**^^****^**^ m 

2 mm±.izMi& s nfcftaat*©* i e»* * ? 

(c) s&l IBS*** ? *±«5jfc»«14©.*' < — 9- 
ft, (d) ^^-tS©±0*4HtftSi> S4i 
®#JB ^©TOfiffiSElfc****©* 2 Elit t - S& 2 E#5 

mv±<Dm5mmfcm t *»©±«>*2 

(3 0) $H2Eii1* s > W6«iLTT«*77^»* 
ttSit^#I^t4> ±E (2 9) KffiftOJtf-f 

(3i) » i E«a*» 2 E»»oTiriJSffl««Wfl-- 

Ge, T eSt/S b Sr-&tf4-*-C** i tiftWit 
-f£, ±E (2 9) IcEmOTtT'-f 

(3 2) ^EfSWOffiSMfc****^ GeTe, SnT 
e, FbTe, SbSe> Sb2Se3. S b S e 

(0<x<0. 4) , B i2Se, B i2S e3> B i 2T 
e, B iTe> B i2Tes, Sb2Te, SbTe, S 
b 2T e 3> TeSi, A g 2 S e . A g S e 2. Ag2T 

e, Ag3Te2> AgTe2, Au2Se3, A u T e 2, 

G a SbSl^G e S e *»&fc**OU-:/*feW5**ifc 
lotfcl±«»0#JH-**tfC4:*«p«t-J-4. ±E 
(2 9) i:S«0*f^?o 

(3 3) »2EtW©*JEfWr*** , » GeS 
b 2 Te4, Ge2Sb2Te5, GeSb4Te7> I n3S 
bTe2WdnSb)i- J (GaSb) J (0. 5< 

:t**itt4> -tE (2 9) KE«©3fc7^ 
(3 4) »2«*fl«* f . S i (Omt®. S i omit® 
ttzliS i ©#-ft»*#tr- -tE (2 
9) HE^<73*T"f * * o 

(35) £ 2 A U Ti, Zr, Cu, H 

f. Tax Nb, C r SU ( W#t»4i'* r /l'- :/^<=>S3R 

4, ±E (2 9) lcE«©3t7''f 
(3 6) * 2 S, SeMTeHiJy 
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fcZ nitliC r fc"£tr£fc ±E (2 

9) KE*©*f4 

ffi&EiiH * f -f * * © Bf ® IS *> * o 

io [ii4) s*a^rtt«SE-fbE»Ji 

[H 5 ) *f -f * * 2 EiSS^T v •7ffiik<OMT- 
[116] ^^m<Oiftr-< ^^ISv^fA^n v h n- 

[118) ^^tcJ:*> 2EM«f^^O*l7'-^ 
[110] $iii:J:4, 2 f £f^H t*^ .x ^ <D l£S 2 t'— 

l«4f-©K0!) 
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